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Summary Asthma and obesity are both chronic conditions and their prevalences have
risen in affluent societies. A positive association between asthma and being
overweight or obese has been reported in children and women, but associations in
men are less clearly described. The objective of this study was to explore the
association between body mass index (BMI) and asthma in men and women of diverse
ethnic and socioeconomic background living in New York State, USA. In this study,
we analyzed cross-sectional data on 5524 subjects aged 18 years and older who were
interviewed by telephone in the 1996 and 1997 New York State Behavioral Risk Factor
Surveillance System. Asthma (doctor-diagnosed), and weight and height were self-
reported. BMI (kg/m2) was used as a measure of adiposity. Weighted logistic regression
analysis, with stratification by gender and age, was used to examine the relationship
between asthma prevalence and BMI, adjusting for race/ethnicity, education, health
insurance, time since last physical examination, physical activity and smoking status.
The results showed that the prevalence of asthma was 4.6% (CI: 3.6–5.5%) among men
and 8.1% (CI: 7.1–9.1%) among women. In women, the prevalence of asthma was
significantly increased in those with a BMI 25kg/m2 or higher (BMI 25–27.5: OR¼ 1.76,
95% CI:1.06–2.94; BMI 27.5–29.9: OR¼ 2.45, 95% CI: 1.41–4.25; BMIX30: OR¼ 2.67,
95% CI: 1.66–4.29) when compared to the reference category (BMI: 22–24.9kg/m2). In
men, the prevalence of asthma was increased in the lowest weight category,
BMIo22kg/m2 (OR¼ 3.05, 95% CI:1.37–6.78) and in the highest category, BMIX30 kg/
m2 (OR¼ 2.92, 95% CI:1.39–6.14). This U-shaped association persisted when restricting
the analysis to men who had never smoked and was more pronounced for those
between 18 and 49 years of age. In conclusion, this cross-sectional study showed that
men and women differ significantly in the association between BMI and asthma
prevalence only with respect to the lowest weight category. While women had a
monotonic association, men showed a U-shaped relationship, indicating that both
extremes of weight are associated with a higher prevalence of asthma.
& 2003 Elsevier Ltd. All rights reserved.
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Introduction
Asthma and obesity are both chronic conditions and
their prevalences have risen in recent years
affecting millions world wide.1,2 The number of
Americans afflicted with asthma nearly doubled
between 1980 and 1994 and the disorder now
affects more than 15 million persons in the United
States or 6–8% of the population.1 In 1998, the
medical management and indirect economic losses
attributable to asthma accounted for an estimated
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12.7 billion dollars in expenditure.3 Despite the
enormous economic and social burden, the causes
of asthma at the population level, and particularly
the factors responsible for the rising trend in
asthma prevalence, remain obscure. Both genetic
and environmental risk factors have been investi-
gated with the expectation that application of this
information might contribute eventually to primary
prevention of asthma.4
Obesity is attracting increasing attention as one
such risk factor for asthma. Nearly 64.5% of
American adults are defined as overweight or obese
when a body mass index (BMI) cut-point of 25 kg/m2
is applied. The proportion of adults defined as
obese by a BMI of 30 kg/m2 or greater has increased
from 15% in 1980 to an estimated 30.5% in 2000.5
Such an increase will seriously affect the public
health since overweight and obesity are strongly
associated with several health problems, including
premature mortality.6 In 1995, the economic
burden attributed to obesity amounted to $99
billion.7
Cross-sectional and prospective cohort studies
have shown an association between obesity and
asthma in children,8,9 a greater risk of adult-onset
asthma in obese than in non-obese women,10 and a
higher incidence of asthma in premenopausal than
in postmenopausal women.11 The relationship
between obesity and asthma in adult men is less
clear. Two prospective studies 12,13 found a higher
prevalence of asthma with increasing BMI in women
but not in men. The British Cohort Study found the
association between BMI and asthma to be sig-
nificantly stronger in women than in men.14 In
contrast, studies with pulmonary function as the
outcome have shown that increasing BMI has a
negative effect on forced expiratory volume in one
second (FEV1) and on forced vital capacity (FVC)
and that the effect may be greater in men than in
women.15
Survey data from the combined 1996 and 1997
New York State Behavioral Risk Factor Surveillance
System (BRFSS) on health status and risk behavior in
adults of diverse ethnic and socioeconomic back-
grounds provided the opportunity to compare the
age-adjusted association between BMI and asthma
in men and women.16
Methods
The BRFSS survey
The BRFSS is an ongoing random-digit-dialing
telephone survey of health behaviors and utiliza-
tion of preventive services among non-institutiona-
lized adults aged 18 years and older in the United
States.16 The history of and rationale for the BRFSS
have been previously described elsewhere.17 The
BRFSS is conducted annually in monthly replicates
by all 50 states in collaboration with the Centers for
Disease Control and Prevention (CDC). Each year’s
BRFSS questionnaire is constructed to include a
common core set of questions asked by all
participating states. The BRFSS is also designed
with the flexibility to include questions of specific
interest to each state.
The cross-sectional New York State BRFSS was
conducted in 1996 and 1997 using a two-stage
cluster sampling design based on the Waksberg
method resulting in a probability sample where
each observation has a known, non-zero probability
of selection.18 The primary sampling units (PSU) are
listings of 100 telephone numbers having the same
area code, prefix, and first two digits of the suffix.
In stage one, three household telephone numbers
are randomly selected from each PSU. In stage two,
one adult from each household is randomly
selected for participation in the survey. Sample
weights are constructed to account for the prob-
ability of respondent selection. Weighting factors
include adjustment for clusters not equal to three
in each PSU, the number of household telephones,
and the number of adults in the household. Sample
weights are then post-stratified to adjust the
sample to the age, gender, and racial/ethnic adult
population distribution of New York State based on
the most recently available population data. The
weighting and post-stratification procedures are
performed to compensate for unequal probabilities
of selection, to adjust for non-response and
telephone non-coverage, and to ensure that the
results are consistent with population data. A total
of 5524 adults (3277 females and 2247 males) were
included in this study.
Definitions
Participants in the 1996 and 1997 New York State
BRFSS were considered as having asthma if they
answered affirmatively the question, ‘‘Have you
been told by a doctor that you currently have
asthma?’’ Self-reported weight and height (without
shoes) were used to calculate the BMI (the weight
in kilograms divided by the square of the height
in meters kg/m2) which we used as our measure
of adiposity. We created categories of BMI (o22,
22–24.9, 25–27.4, 27.5–29.9, X30 kg/m2). The
decision to select BMI 22–24.9 as our reference
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category is based on a large prospective study
where the lowest rates of death from all causes
were found at a BMI between 22 to 23.4 in women
and between 23.5 to 24.9 in men.6 We used the
cut-off points as proposed by the World Health
Organization where a BMI of 25–29.9 kg/m2 is
termed overweight or pre-obese and a BMI of
30 kg/m2 or higher is considered obese.19
Gender-specific associations between BMI, demo-
graphic and behavioral factors and asthma were
examined. The demographic characteristics were
self-reported age, race/ethnicity (white non-His-
panic, black non–Hispanic, Hispanic, other), and
educational level (ohigh school vs Xhigh school).
Survey responses were utilized to examine beha-
vioral characteristics potentially related to body
weight and asthma. Smoking status was character-
ized as current smoker (currently smoking cigar-
ettes every day or some days), former smoker, and
subjects who had never smoked. Participants were
asked to report the time spent engaged in their two
most frequent leisure-time activities in the pre-
vious month. Leisure-time physical activity was
categorized as sedentary (no physical activity or
activities 20min or less, fewer than three times per
week) or physically active (cumulative physical
activity X20min per session at least three times
per week).
Health-care access, a potential determinant of
the quality of asthma care, was addressed by
inquiring about time since the respondent’s last
physical examination (p12 months ago vs 412
months ago) and about health insurance coverage
(Medicaid and/or Medicare, other insurance,
none). Medicaid, a federal and state program,
and Medicare, a federal program, serve as the
primary source of health care for many low-income
families as well as low-income elderly and people
older than 21 years with disabilities.
Data analysis
Weighted bivariate and multivariate analyses were
performed to examine the relationships between
the various risk factors and the prevalence of
asthma, taking the complex survey sampling design
into account.16–18 Since the relationship between
BMI and the prevalence of asthma has been
reported to vary by gender,12–14 our analyses were
performed for men and women separately. Statis-
tical tests for interactions were also performed
to examine the variation between genders in the
BMI–asthma association.20 To study the potential
modifying effect of age, individual analyses for the
four subgroups (men vs women, and ageo50 years
vs age X50 years) were also performed. Weighted
logistic regression models were constructed to
examine the effects of risk factors, expressed by
means of odds ratios, after adjustment for relevant
covariates. Variables included in models for men
and women separately were BMI (reference cate-
gory 22.0–24.9 kg/m2), race/ethnicity, education,
medical insurance, time since last physical exam-
ination, physical activity and smoking status. The
analyses were carried out using the statistical
software packages SAS and SUDAAN.21,22 All tests
were two-sided with a significance level of 5%.
Results
Table 1 presents the risk factors related to the
prevalence of asthma, based on bivariate analysis,
for the 5524 adults surveyed. The prevalence of
asthma was 6.4 percent (CI: 5.7–7.1%) overall, 4.6%
(CI: 3.6–5.5%) among men and 8.1% (CI: 7.1–9.1%)
among women. The prevalence of asthma overall
was significantly associated with each of the
following factors: BMI, age, gender, race/ethnicity,
education level, medical insurance coverage, time
since last physical examination, and physical
activity. There was no association with smoking
status. In the gender-stratified unadjusted preva-
lences, men showed no significant association of
asthma with age, race/ethnicity, education, nor
physical activity, and women, no association with
age and time since last physical examination.
The results based on multivariate analyses for
males and females are presented in Table 2. In
women, the prevalence of asthma was significantly
higher in those with a BMI 25 kg/m2 or higher
compared to the reference category after control-
ling for race/ethnicity, education, medical insur-
ance coverage, health examination, physical
activity and smoking status. In men, the prevalence
of asthma was higher in the lower weight category,
BMIo22 kg/m2 (OR¼ 3.05, 95% CI: 1.37–6.78) and
in the obese category, BMIX30 kg/m2 (OR¼ 2.92,
95% CI: 1.39–6.14). Examination of effect modifica-
tion by gender in an unstratified model revealed a
significant (overall P ¼ 0:05) association between
gender and BMI but only in the underweight
category, BMIo22 kg/m2 [OR (male underweight
vs female underweight)¼ 2.9, 95% CI: 1.18–7.11;
P ¼ 0:02]. There was no significant variation by
gender in the overweight or obesity strata.
Men who were current smokers had significantly
less asthma than former smokers or subjects who
never smoked. Among men, asthma prevalence
was higher in those with less than high school
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education, and among those with health insurance
compared to no health insurance. The association
among men reporting Medicaid and/or Medicare
insurance (compared to no insurance) was strong
(OR¼ 8.6, 95% CI: 2.62–28.33). Among women,
asthma prevalence was higher among Hispanics
compared to whites (OR¼ 1.61, 95% CI: 1.01–2.17).
To deal with potential outcome misclassification,
specifically that some subjects with a low BMI might
not have asthma but rather COPD/emphysema or
both entities, we restricted the analysis to subjects
who had never smoked (18 years of age and older).
The results are presented in Table 3. The associa-
tion with asthma persisted in men, with the lowest
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Table 1 Prevalence of asthma according to various risk factors. New York State Behavioral Risk Factor
Surveillance System, 1996–1997.
Total combined Men Women
No. % 95% CI No. % 95% CI No. % 95% CI
Asthma 5524 6.42 5.71–7.13 2247 4.58 3.62–5.54 3277 8.07 7.05–9.09
Body mass index (kg/m2)
o22.0 1399 6.34 4.85–7.83 288 6.17 2.94–9.40 1111 6.41 4.74–8.08
22.0–24.9 1532 4.54 3.44–5.64n 651 2.50 1.38–3.62n 881 6.46 4.64–8.28n
25.0–27.4 1106 6.17 4.64–7.70 636 4.65 2.85–6.45 470 8.87 6.07–11.67
27.5–29.9 684 6.57 4.61–8.53 336 4.09 1.97–6.21 348 9.79 6.24–13.34
X30.0 803 10.31 7.94–12.68 336 7.48 4.01–10.95 467 12.88 9.61–16.15
Age
18–24 524 10.18 7.34–13.02n 228 9.10 5.10–13.10 296 11.29 7.23–15.35
25–34 1187 5.80 4.37–7.23 479 4.54 2.48–6.60 708 7.05 5.03–9.07
35–44 1286 6.42 4.97–7.87 554 3.40 1.73–5.07 732 9.31 6.98–11.64
45–54 1010 6.19 4.60–7.78 435 4.65 2.49–6.81 575 7.62 5.27–9.97
55–64 558 6.39 4.21–8.57 223 2.63 0.36–4.90 335 9.70 6.19–13.21
65þ 928 4.95 3.40–6.50 321 3.99 1.54–6.44 607 5.58 3.54–7.62
Race/ethnicity
White, non-Hispanic 4018 5.98 5.18– 6.78n 1689 4.39 3.31–5.47 2329 7.42 6.24–8.60n
Black, non-Hispanic 690 7.89 5.64–10.14 236 5.66 2.31–9.01 454 9.57 6.69–12.45
Hispanic 499 9.91 6.95–12.87 194 6.83 2.89–10.77 305 12.89 8.62–17.16
Other 272 3.84 1.61–6.07 109 1.75 0.41–3.91 163 5.85 2.05–9.65
Education
oHigh school 579 9.75 7.12–12.38n 227 7.61 3.75–11.47 352 11.66 8.11–15.21n
XHigh school 4935 5.98 5.25–6.71 2017 4.20 3.24–5.16 2918 7.58 6.50–8.66
Medical insurance coverage
Medicaid and/or medicare 271 17.03 11.95–22.11n 47 18.04 5.12–30.96n 224 16.69 11.34–22.04n
Other type 3538 6.27 5.39–7.15 1484 4.85 3.63–6.07 2054 7.60 6.33–8.87
None 713 5.35 3.66–7.04 341 2.24 0.65–3.83 372 9.09 5.95–12.23
Last physical examination
41 year 1353 4.53 3.41–5.65n 716 3.07 1.85–4.29n 637 6.63 4.53–8.73
o1 year 4117 7.09 6.23–7.95 1502 5.21 3.96–6.46 2615 8.51 7.33–9.69
Physical activity
Sedentary 3311 7.06 6.10–8.02n 1353 5.01 3.72–6.30 1958 8.91 7.54–10.28n
Active 2213 5.44 4.38–6.50 894 3.91 2.52–5.30 1319 6.79 5.20–8.38
Smoking status
Current smoker 1298 6.72 5.27–8.17 550 3.25 1.64–4.86 748 10.00 7.67–12.33
Former smoker 1282 6.58 5.15–8.01 576 4.76 2.92–6.60 706 8.54 6.33–10.75
Never 2927 6.23 5.25–7.21 1113 5.14 3.67–6.61 1814 7.10 5.77–8.43
nPo0:05 overall.
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BMI category OR¼ 3.5 (95% CI: 1.4–9.2) and the
highest BMI category OR¼ 2.2 (95% CI: 0.8–6.2).
This association with the lowest BMI category was
stronger in men who were 18–49 years of age
(OR¼ 4.10, 95% CI: 1.5–10.9; P¼ 0:004). In women
who had never smoked, the association between
the prevalence of asthma and BMI remained
significant ðP ¼ 0:004Þ:
Discussion
This cross-sectional study of New York State adults,
showed that men and women differ significantly in
asthma prevalence only with respect to the lowest
weight category (BMIo22 kg/m2). While women
showed a monotonic association between BMI and
asthma, men showed a U–shaped relationship, with
an increased prevalence of asthma compared to the
reference stratum in both the lowest BMI category
and in the obese category (BMIX30 kg/m2). This
association was more pronounced in men between
18 and 49 years of age. When restricting the
analysis to subjects who never smoked, the
U–shaped association persisted in men.
The U–shaped association between BMI and
asthma is consistent with a growing literature
showing increased prevalence of asthma in
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Table 2 Adjusted odds ratios and 95% CI for asthma in relation to risk factors among subjects 18 years of age and
older. New York State Behavioral Risk Factor Surveillance System 1996–1997.
Men Women
OR 95% CI P OR 95% CI P
Body mass index (kg/m2)
o22.0 3.05 1.37–6.78 0.006 1.16 0.74–1.83 0.51
22.0–24.9 1.00n 1.00n
25.0–27.4 2.05 1.02–4.13 0.04 1.76 1.06–2.94 0.02
27.5–29.9 1.76 0.79–3.95 0.16 2.45 1.41–4.25 0.001
X30.0 2.92 1.39–6.14 0.004 2.67 1.66–4.29 0.0001
Reported age in years 0.97 0.94–0.99 0.01 0.99 0.98–1.01 0.31
Race/ethnicity
White, non-Hispanic 1.00 1.00
Black, non-Hispanic 1.13 0.55–2.33 0.73 0.98 0.63–1.51 0.91
Hispanic 1.42 0.71–2.87 0.32 1.61 1.01–2.57 0.04
Other 0.40 0.11–1.53 0.18 0.75 0.31–1.81 0.52
Education
oHigh school 2.16 1.05–4.44 0.03 1.29 0.78–2.14 0.32
XHigh school 1.00n 1.00
Medical insurance
Medicaid and/or medicare 8.62 2.62–28.33 0.0004 1.51 0.85–2.71 0.16
Other type 2.80 1.14–6.91 0.02 0.93 0.60–1.45 0.74
None 1.00 1.00
Last physical examination
41 year 0.67 0.39–1.17 0.15 0.73 0.48–1.11 0.14
o1 year 1.00 1.00
Physical activity
Sedentary 1.48 0.88–2.48 0.14 1.08 0.76–1.52 0.67
Active 1.00 1.00
Smoking status
Current smoker 0.49 0.27–0.89 0.02 1.32 0.92–1.89 0.13
Former smoker 1.30 0.71–2.38 0.39 1.34 0.89–2.01 0.16
Never 1.00n 1.00
nPo0:05 overall.
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underweight men.23–27 In the 1983 Italian National
Health Survey, the U–shaped relationship for
asthma was found among men; among women the
relationship was linear.23 Pooled data from three
large epidemiologic studies in Australia found that
underweight individuals had an increased risk for
asthma, respiratory symptoms and airway hyperre-
sponsiveness, whereas obese subjects had in-
creased risk for asthma and respiratory symptoms
but not airway hyperresponsiveness. Gender differ-
ences were not reported.24 Celedon et al.25 found
among adult men and women living in rural China
that both underweight and overweight were asso-
ciated with an increased risk of asthma. In a cohort
of adult men from the Normative Aging Study, both
a low BMI and a high BMI were associated with the
development of airway hyperresponsiveness as
documented by methacholine challenge testing,26
and bronchial responsiveness to methacholine was
related to BMI in men and women in the European
Community Respiratory Health Survey (ECRHS).27
Previous reports describing BMI and asthma
prevalence have studied homogeneous popula-
tions.23–27 Our study differs from these reports in
that it describes data from a population of diverse
ethnic and socioeconomic background. Hispanic
women showed a higher prevalence of asthma than
other ethnic/racial groups. A lower level of educa-
tion was associated with increased asthma pre-
valence in men, especially those 18–49 years of
age. Education showed no association with asthma
in subjects who had never smoked.
This cross-sectional study has a number of
limitations. The validity of self-reported informa-
tion is of concern. The prevalence of overweight in
the BRFSS survey is calculated from self-reported
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Table 3 Adjusted odds ratios and 95% CI for asthma in relation to risk factors among subjects 18 years of age and
older who never smoked. New York State Behavioral Risk Factor Surveillance System, 1996–1997.
Men Women
OR 95% Cl P OR 95% Cl P
Body mass index (kg/m2)
o22.0 3.55 1.37–9.20 0.009 1.53 0.78–3.01 0.21
22.0–24.9 1.00n 1.00n
25.0–27.4 1.77 0.72–4.34 0.21 2.63 1.26–5.48 0.010
27.5–29.9 1.13 0.36–3.54 0.83 3.31 1.44–7.62 0.004
X30 2.17 0.76–6.22 0.14 3.11 1.53–6.35 0.001
Reported age in years 0.96 0.93–1.00 0.03 0.99 0.97–1.01 0.48
Race/ethnicity
White, non-Hispanic 1.00 1.00
Black, non-Hispanic 1.01 0.39–2.58 0.98 0.89 0.46–1.72 0.73
Hispanic 1.55 0.59–4.07 0.37 1.64 0.86–3.13 0.13
Other 0.14 0.02–1.12 0.06 0.72 0.24–2.20 0.56
Education
oHigh school 0.75 0.20–2.78 0.66 0.95 0.41–2.23 0.90
XHigh school 1.00 1.00
Medical insurance
Medicaid and/or medicare 2.94 0.24–35.70 0.39 0.77 0.29–2.07 0.60
Other type 2.50 0.82–7.63 0.10 0.93 0.52–1.66 0.80
None 1.00 1.00
Last physical examination
41 year 0.68 0.33–1.37 0.27 0.72 0.39–1.34 0.29
o1 year 1.00 1.00
Physical activity
Sedentary 1.73 0.86–3.48 0.12 0.81 0.52–1.27 0.36
Active 1.00 1.00
nPo0:05 overall.
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weight and height. Overweight men and women
tend to underestimate their weight and all mem-
bers of the population tend to overestimate their
height.28 The recorded BMI probably underesti-
mated the true BMI of overweight persons and as a
consequence, the prevalence estimates of over-
weight/obesity in this study would be lower than
the true values.
The presence of asthma was established through
self-reported ‘‘physician diagnosed asthma’’, a less
than optimal method for accurately identifying
people with asthma. We cannot rule out the
possibility that a number of such respondents may
not have asthma. However, the ECRHS study found
that bronchial responsiveness is related to BMI,
suggesting that the association with asthma is not
due to greater diagnosis or perception of symptoms
in obese people compared to those of normal
weight.27 Misclassification of subjects with other
respiratory diseases (e.g. chronic obstructive pul-
monary disease/emphysema) as asthmatic is an
unlikely explanation for our finding of an associa-
tion between a BMIo22 kg/m2 and asthma in men,
because our results were not appreciably changed
after exclusion of former and current smokers from
the analysis. Further, a literature review of asthma
symptoms assessed by questionnaire found that
‘‘physician-diagnosed asthma’’ had a mean specifi-
city of 99% and a mean sensitivity of 68%29 for
asthma defined by symptoms, suggesting that
underdiagnosis is more likely than overdiagnosis.
The use of cross–sectional data in our study raises
the question of whether obesity proceeded or
followed asthma onset. Individuals with poorly
controlled asthma may gain weight as a result of
activity limitation. However, longitudinal data from
two studies suggest that increases in BMI predict
the subsequent development of asthma in adult
women10 as well as in adult men.26 In addition, lack
of physical activity was not associated with asthma
in our subjects.
Although a pathophysiological explanation for
the positive association of asthma with obesity has
not been established,30 the observed gender
difference in this association may indicate that
obesity influences sex hormones which in turn
influence the incidence of asthma.11,12 Von Mutius
et al.9 suggested that the effects of increased BMI
on asthma may be mediated by mechanical proper-
ties of the respiratory system associated with
obesity or by upregulating of inflammatory me-
chanism. Other studies have shown that adipose
tissue is an important determinant of a chronic
inflammatory state as reflected by levels of inter-
leukin-6, tumor necrosis factor-alpha, and
C–reactive protein.30,31 Specifically, tumor necrosis
factor-alpha exerts pro-inflammatory actions on
most cells of the airways. Vasoactive properties of
this cytokine likely further contribute to the
inflammatory status of the airways and may play a
pivotal role in asthma.32 Furthermore, the finding
that leptin, the protein of the putative obesity
gene, upregulates inflammatory immune response
in a murine model, supports this hypothesis.33
We do not have information on whether lower
weight status preceded the development of asthma
in our subjects. In animal models, protein and
calorie restriction during the prenatal and early
postnatal periods can result in permanent abnorm-
alities in lung structure and function.34 Some
authors propose that nutritional and growth re-
striction in utero may be one mechanism causing
both underweight status in adulthood and an
increased risk of asthma.14,30,34,35 It is plausible
that nutritional restrictions during the pre and
postnatal periods may lead to abnormal lung
growth, reduced airway caliber, increased suscept-
ibility to viral respiratory infection and asth-
ma.30,35,36
Asthma and obesity are major causes of human
morbidity in Western society and their prevalences
have risen in recent years.1,2,4 Developments in the
past decades that could be relevant to asthma and
obesity include changes in the home environment
and in diet, specifically the consumption of high
fat and fast food diets and decreased consumption
of flavonoid-rich foods and antioxidants.4,37,38
An increased tendency to stay indoors, with an
inevitable decrease in exercise, may lead to
increased obesity as well as to increased exposure
to allergens associated with asthma.4 However, in
one study on the subject, exposure to household
smoke and dermal reactivity to a panel of common
indoor allergens did not differ between obese and
non-obese children with asthma.39
Obesity directly affects asthma morbidity. Mor-
bidly obese men and women asthmatics show
marked improvement in asthma morbidity after
losing weight following a strict weight loss diet 40 or
after laparoscopic gastric banding.41 Furthermore,
weight loss in obese women induced significant
decreases in Interleukin 6 levels in both adipose
tissue and serum.42
In summary, this analysis of cross-sectional
survey data on asthma and BMI from the New York
State Behavioral Risk Factor Surveillance System
(BRFSS) suggests that men and women differ only in
the underweight category. While women had a
monotonic association between BMI and asthma,
men showed a U-shaped relationship with a higher
prevalence of asthma in the lower weight as well as
in the obese BMI category.
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The magnitude of the odds ratios for the
association between asthma and being underweight
in men or overweight/obese and asthma in men and
women is greater than those of other risk factors
for asthma.4 Further research is needed on the
associations between asthma and both obesity and
being underweight, on the benefits of weight loss in
asthmatics and on the role of cofactors such as
mechanical properties of the respiratory system
and inflammatory mediators that might be impli-
cated in these associations.
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